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question. Without supposing • any such definite adjustment of the driving-power to be made, we can evidently obtain an approximation to the velocity at a particular instant, by considering (§ 25) the •motion for so short a tune, tkit during that time the actual variation of speed may be small enough to be neglected.
28. In fact, if ty be the velocity at either beginning or end, or at any instant, of an interval /, and ^ the space actually described in
£
that interval; the equation v = - (which expresses the definition of
the average velocity, §^6) is more and more nearly true, as the velocity is more nearly uniform during the interval /j so that if we take the interval small enough the equation may be made as ncar.lv exact as we choose. Thus the set of values—
Space described in one second,
Ten times the space described in the first tenth of a second,
A hundred        „          „              „        hundredth    „
and so on, give nearer and nearer approximations to the velocity at the beginning of the first second.
The whole foundation of Newton's differential calculus is, in fact, contained in the simple question, 'What is the rate at which the space described by a moving point increases?' i.e. What is the velocity of the moving point? Newton's notation for the velocity, i.e. the rate at which s increases, or they7w:iw/* of s, is jf. This notation is very convenient, as it: saves the introduction of a second letter.
50. The preceding definition of velocity is equally applicable whether the point move in a straight or a curved line; but, since, in the latter case, the direction of motion continually changes, the mere amount of the velocity is not sufficient completely to describe the motion, and we must have in every such case additional data to thoroughly specify the motion.
In such cases as this the method most commonly employed, .whether we deal with velocities, or (as we shall do farther on) with accelerations and forces, consists in studying, not the velocity, aceelo* ration, or force, directly, but its resolved parts parallel to any three assumed directions at right angles to each other. Thus, for a train moving up an incline in a N,K. direction, we may have the whole velocity and the steepness of the incline given; or we may cxpresp the same ideas thus—the train is moving simultaneously northward, eastward, and upward—and the motion as to amount and direction will be completely known if we know separately the northward, east* ward, and upward veluckies—thc»e being called the components of the whole Velocity in the three mutually perpendicular directions N,» E,, and up.
80, A velocity in any direction may \v& resolved in, icna perpen« dicular to* any other direction. The first component is found by multiplying the velocity by the couine of the angle between the two